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Introduction {#sec001}
============

Prenatal father involvement, wherein expectant fathers engage in behaviors that support the likelihood of positive pregnancy outcomes, benefits both mothers and infants \[[@pone.0216454.ref001]\]. For example, father involvement during pregnancy is associated with increased receipt of prenatal care, reduced maternal alcohol and tobacco use, and a lower likelihood of low birth weight infants \[[@pone.0216454.ref002],[@pone.0216454.ref003]\]. Moreover, involvement during the prenatal period is a strong predictor of involvement later in the child's life, with continued positive outcomes \[[@pone.0216454.ref004],[@pone.0216454.ref005]\]. Despite these benefits, father involvement during pregnancy is often low with few known interventions to engage expectant fathers \[[@pone.0216454.ref006]\]. Given that involved fathers engender a host of positive outcomes, the present studies tested a simple, scalable intervention to promote father involvement by improving men's comfort and expectations in prenatal settings.

There are many barriers to fathers' involvement during pregnancy, including socioeconomic, interpersonal, and motivational factors \[[@pone.0216454.ref006]\]. For example, men are less likely to be involved during pregnancy if they are unemployed \[[@pone.0216454.ref007]\] and have lower income \[[@pone.0216454.ref008]\]. Other work illustrates the importance of the parents' relationship in predicting fathers' prenatal involvement; men are less likely to be involved during the pregnancy if they have more conflict with the mother \[[@pone.0216454.ref009]\] or if the couple is not currently romantically involved or cohabitating \[[@pone.0216454.ref007]\]. Lastly, other research finds men with less egalitarian gender attitudes are less involved \[[@pone.0216454.ref010]\].

However, one understudied factor is the climate surrounding expectations of fathers' roles, including men's perceptions of the importance of father involvement. Fathers may demonstrate low prenatal involvement because salient social norms do not hold men to high involvement expectations. Based on the social roles ascribed to men and women by society, men are held to lower expectations as caregivers compared to women \[[@pone.0216454.ref011]\]. Whereas women are strongly prescribed to be warm, kind, and interested in children, men are prescribed to be interested in their careers \[[@pone.0216454.ref012],[@pone.0216454.ref013]\]. These prescriptions are reinforced through implicit associations between women and parenting, and men and careers \[[@pone.0216454.ref014]\]. Fathers are seen as the secondary parent and are expected to perform fewer caregiving tasks \[[@pone.0216454.ref015],[@pone.0216454.ref016]\]. In fact, common conceptualizations of fatherhood did not include a nurturing role for fathers until the mid-1970s \[[@pone.0216454.ref017]\]. Though the social norm of father involvement is changing, expectations and stereotypes depicting women as the main caregivers are communicated to children and therefore continue to persist \[[@pone.0216454.ref018]\]. For example, a recent pilot study conducted by the authors suggests that both men and women endorsed the belief that women are more knowledgeable, better suited, and naturally better than men at infant caregiving (*N* = 1474 undergraduate participants; 50% women). Men may internalize these stereotypes and prescriptions, leading to ambiguity surrounding their role during pregnancy. Because common gender prescriptions for men do not center around family life or childcare, men may perceive that there are lower, or unclear, expectations for their involvement during their partner's pregnancy.

Broad societal expectations for men and women as parents allow men to be less involved, particularly during pregnancy. In addition, this norm may be reinforced through prenatal care settings that are not inclusive of men, because people avoid environments that signal a lack of "fit" \[[@pone.0216454.ref019]\]. Through structural elements (e.g., objects), environments can signal which social identities are valued and welcomed in a given space \[[@pone.0216454.ref020]\]. For example, science, technology, engineering and math educational settings that include stereotypical objects such as video games and Star Trek posters signaled to women that they were unwelcome compared to settings that included neutral objects such as water bottles \[[@pone.0216454.ref020]\]. Not feeling a sense of fit in an environment has important consequences, as people in such environments demonstrate lower trust, belonging, and motivation to participate \[[@pone.0216454.ref020]\]. Moreover, people seek out environments where they think they fit and avoid those that appear alienating \[[@pone.0216454.ref019]\]. For men, prenatal care spaces may not signal a fit to their social identities. Indeed, past work suggests that although many men would like to be involved in healthcare visits, they found the experiences to be focused only on women and lacking any content aimed towards men \[[@pone.0216454.ref021]\]. Qualitative research has found that men desire more educational materials aimed at their needs, and clarification of their role in prenatal care \[[@pone.0216454.ref022]\]. Indeed, gathering information about child care is an important aspect of prenatal preparation, and fathers who feel more prepared are more engaged with the child after birth \[[@pone.0216454.ref023]\]. Yet, in internet forums, men express feelings of being overlooked and ignored, suggesting that doctors have low or ambiguous expectations for their role during the pregnancy \[[@pone.0216454.ref024]\]. Current prenatal settings may improve the quality of care to expectant mothers by signaling to men that they are welcome and have an important supportive role to play in prenatal care.

Though some settings may be unwelcoming because they signal to specific people that their identity is devalued, this effect may be counteracted through the use of environmental safety cues. Safety cues can be structural elements added to a physical space that create a more welcoming environment for groups typically excluded \[[@pone.0216454.ref025]\]. For example, making a computer science environment less stereotypically male reduced the identity threat for women and increased their sense of belonging and interest in participating \[[@pone.0216454.ref020]\]. The same effect was found in virtual classrooms. Women who viewed virtual computer science classrooms that were designed to avoid computer science stereotypes reported greater interest and anticipated success in the course \[[@pone.0216454.ref026]\]. For men in prenatal care settings, structural cues may clarify their role and signal that they are welcome and play an important role \[[@pone.0216454.ref027]\]. Specifically, the environmental cues in a given space may signal what doctors expect of fathers in those settings. Therefore, we tested the hypothesis that including environmental safety cues for men in prenatal settings would clarify their role during the pregnancy by increasing the expectations that they believe doctors would have of fathers. Further, we expected that greater perceived expectations would be associated with greater comfort in the setting, greater confidence in their ability to be a good father, and greater reported intentions to be involved during the pregnancy.

The present study {#sec002}
-----------------

The present work tests whether creating a father-friendly prenatal care setting influences men's perceptions of the environment and staff, including the perception of doctor's beliefs about the role of fathers, feelings of comfort and fit in the environment, confidence, and behavioral intentions of prenatal involvement. Though prenatal involvement has been described in a variety of ways in the extant literature, the present studies focus on behavioral intentions to participate in the prenatal period by learning about infant care and engaging in positive health behaviors. This focus is consistent with definitions of father involvement as engaging in activities that lead to positive birth outcomes \[[@pone.0216454.ref001]\]. Including structural elements targeted to men in prenatal care settings communicates that men are welcome and expected during these medical visits, and may influence men to participate during the pregnancy. Below, we will report the results of a pilot field study exploring the current state of environmental cues in a sample of Obstetrics and Gynecology (OB/GYN) offices, as well as three randomized control studies examining the effect of father-friendly safety cues among an online sample of men (Study 1), a student sample in a laboratory setting (Study 2), and an online sample of current expectant fathers (Study 3). The research reported here was approved by Rutgers University's Institutional Review Board, protocol \# E15-756. Written consent was obtained from all participants. All measures, conditions, and data exclusions are reported here. The present studies were not pre-registered, but all data and materials may be found at: <https://osf.io/n9dws>

Pilot study {#sec003}
===========

Method {#sec004}
------

### Participants and procedure {#sec005}

A convenience sample of OB/GYN offices were selected in the northeast United States. Trained research assistants (*N* = 8; observing RAs) visited 21 different OB/GYN offices, including both private practices (76%) and hospital offices (24%). During their visit, observing RAs coded the environments based on a pre-determined set of questions wherein they reported on the décor in the waiting lobby and who was present at the time of their visit. These questions were created by the authors for the purpose of the present study based on past work examining the effect of environmental cues \[[@pone.0216454.ref020]\]. When permitted and appropriate, the observing RAs took photos of the lobby.

Measures {#sec006}
--------

### Environmental cues {#sec007}

Observing RAs coded whether the office included objects, items, or décor aimed at men (3 items; magazines aimed at men, pictures of men alone or with babies, and information for fathers) and at women (3 items; magazines aimed at women, pictures of women alone or with babies, and information for mothers). These were summed for each location, creating a possible range of 0--3 where 3 indicates the most father-friendly (or mother-friendly) environment.

### Identity safety {#sec008}

Observing RAs coded the father-friendliness (2 items; "How father-friendly is the waiting room?", "How welcoming was the waiting room to fathers?") of the waiting rooms using a scale of 1 (*not at all friendly/welcoming*) to 7 (*very friendly/welcoming*). We examined the reliability of these items through a correlation because there were less than three items, so a Cronbach's alpha was not appropriate. Because the items were highly correlated (*r*(17) = .86, *p* \< .001), we created a mean score of father-friendliness of the waiting rooms. RAs also coded the mother-friendliness (2 items; "How mother-friendly is the waiting room?", "How welcoming was the waiting room to mothers?") using the same scale. These items were also highly correlated (*r*(18) = .71, *p* = .001), and we created a mean score of mother-friendliness of the waiting rooms. Observing RAs also completed a one-item measure rating the femininity of the waiting room from 1 (*very masculine*) to 7 (*very feminine*). Lastly, observing RAs completed two binary items reporting whether there were men and women present in the waiting room.

Results {#sec009}
=======

Analysis plan {#sec010}
-------------

Coders rated both mother-friendly and father-friendly cues in each office and rated the mother-friendliness and father-friendliness of each office, thus requiring a within-subjects analysis. Therefore, to test whether there were differences in the presence of father-friendly and mother-friendly environmental cues in the observed offices, we conducted a paired samples *t*-test. Similarly, we conducted a paired samples *t*-test to test for differences in how father-friendly and mother-friendly the observed offices were rated. We conducted a one sample *t*-test to test whether the décor was rated as more feminine than masculine because this was a single item. Lastly, we conducted a chi-squared test to test differences in the frequency of men and women seen in the offices.

Results and discussion {#sec011}
======================

The offices visited included more environmental cues for women (Mean \[*M*\] = 1.95, Standard Deviation \[*SD*\] = 1.12) than for men (*M* = 0.38, *SD* = 0.59), *t*(20) = 5.43, *p* \< .001. Moreover, the offices were rated as more mother-friendly (*M* = 5.36, *SD* = 1.10) than father-friendly (*M* = 3.38, *SD* = 1.37), *t*(20) = 5.28, *p* \< .001. However, the décor was rated close to average femininity and did not differ from the midpoint of the scale, *M* = 4.24, *SD* = 1.34, *t*(20) = 0.82, *p* = .424. Lastly, women were seen in the offices more often (women were seen in 14 offices, 67%) than men (men were seen in 4 offices; 19%), χ^2^ (*N* = 21, 1) = 9.64, *p* = .001. The results from this exploratory field study suggest that OB/GYN offices are typically more mother-friendly and consist of more environmental cues (magazines, pictures, etc.) that emphasize women. This confirms that the treatment-as-usual in OB/GYN offices are understandably focused on women, their primary patients, but this may come at the cost of fathers' exclusion \[[@pone.0216454.ref027]\]. Given the results of the pilot study, Study 1 used an online paradigm where men viewed either a mother-friendly OB/GYN office (i.e., treatment-as-usual control) or an office that included a balance of mother- and father-friendly cues (hereafter, father-friendly office) and reported their impressions and future intentions.

Study 1 {#sec012}
=======

Method {#sec013}
------

### Participants {#sec014}

We used a small-to-medium effect size to conduct a power analysis and determined that we needed 300 participants to achieve 80% power. Amazon Mechanical Turk workers (*N* = 301) completed a study about evaluating medical spaces and received a small token to compensate for their time. Amazon Mechanical Turk participants are reliable and attentive, and the participant pool is often more diverse than student samples \[[@pone.0216454.ref028]--[@pone.0216454.ref029]\]. Participants were excluded if they completed the survey multiple times (*n* = 2), answered the manipulation check question incorrectly on the second try (*n* = 1; see below), or marked their gender as female (*n* = 30). The final sample included 268 men. The mean age was 37.44 years, *SD*~*age*~ = 11.94 and 77% of participants were White, 9% Black, 7% Asian, 4% biracial, 1.5% Latino, 1.5% Native American or Alaskan Native, and \< 1% selected other. The majority (*n* = 260, 97%) of participants were heterosexual. Over half of the sample (*n* = 151, 56%) had or were expecting children, and all of those who did not already have children indicated yes to the following question: "Do you want to have a child at some point in your life?"

Procedure {#sec015}
---------

Participants completed the study online. Using Qualtrics' randomization setting, participants were randomly assigned to either view a video of a purported medical office that included mother cues only (control condition; *n* = 136) or both mother and father cues (intervention condition hereafter referred to as the father-friendly condition; *n* = 132). The videos lasted approximately a minute and a half, and showed the waiting room, the hallway, and the exam room. In the control condition, the video included pictures of mothers and infants as part of the décor in the waiting and patient areas as well as magazines aimed at women such as *Women's Health*. In the father-friendly condition, the video included both father and mother friendly décor, including pictures of fathers with infants and magazines aimed at men such as *Men's Health*. The video focused on the decorations and no people were shown in the videos. After viewing the video, participants answered one key manipulation check question ("What is one magazine that was included in the video?"). In the father-friendly condition the magazines aimed at women were not included as response options. Therefore, in each condition there was only one correct response, despite some overlap in the magazines across conditions. Participants who answered this question incorrectly (*n* = 68; 25%) were redirected to the video and instructed to watch it again. After re-watching the video, participants were asked the manipulation check question again. Next, participants completed the measures below in a randomized order. The measures were randomized in order to prevent an order effect emerging where participants' responses on one measure systematically influence their responses on another. Lastly, participants were debriefed and compensated.

Measures {#sec016}
--------

### Doctor expectations {#sec017}

Participants completed a 13-item measure to assess the expectations they perceived doctors at the office in the video would have of fathers. An example item is, "The doctors at this office think that fathers play an essential role in infant health during pregnancy." Participants responded to items on a scale of 1 (*strongly disagree*/*not at all/do not expect this at all*) to 7 (*strongly agree/extremely/ highly expected*). All items were averaged into a reliable scale (α = .97).

### Comfort {#sec018}

Participants reported how comfortable they would feel if they were expecting a child and attended the medical office in the video. They completed eight items such as "If I were expecting a child, I would feel comfortable going to this office with my partner" on a scale of 1 (*strongly disagree/ not at all*) to 7 (*strongly agree/extremely*). The items were averaged into a reliable scale (α = .92).

### Parenting confidence {#sec019}

Participants' confidence in their own ability to be parents was measured through six items such as, "I am confident in my ability to be a father." Participants responded on a scale of 1 (*strongly disagree*) to 7 (*strongly agree*), and the items were averaged into a reliable scale (α = .93).

### Learning intentions {#sec020}

Ten items measured participants' intentions to learn more about caring for an infant if they were expecting a child with their partner. In other words, participants imagined a future pregnancy, and responded to items such as, "While my partner is pregnant, I will read the pregnancy books," and "I would plan to be involved in the prenatal care." Participants responded on a 7-point scale of 1 (*strongly disagree*) to 7 (*strongly agree*), and the items were averaged into a reliable scale (α = .93).

### Consonant health behavior intentions {#sec021}

Participants responded to six items that measured their intentions to engage in supportive health behaviors with their partner during a future pregnancy. They responded to items such as, "During the pregnancy, I will not consume alcohol or tobacco products around my partner" on a scale of 1 (*strongly disagree*) to 7 (*strongly agree*). These items were averaged into a reliable scale (α = .83).

Results {#sec022}
=======

Analysis plan {#sec023}
-------------

Studies 1--3 follow the same analytic plan. The preliminary analyses included two-way ANOVAs where parent status and condition were included as two independent variables. A separate two-way ANOVA was conducted for each dependent variable (doctor expectations, comfort, parenting confidence, learning intentions, and consonant health behavior intentions). This analysis tested potential differences between participants who do not have children and those who do or are currently expecting (i.e., parent status), allowing us to rule out interactions between parent status and condition. Next, we conducted independent samples *t*-tests to test for differences between men in the father-friendly versus treatment-as-usual control conditions for each measure. Lastly, we used the PROCESS macro for SPSS to test whether doctor expectations mediated the effect of condition on each outcome \[[@pone.0216454.ref030]\]. We examined the bootstrapped estimate of 10,000 resamples of the indirect effect to determine whether the indirect effect was significant.

Preliminary results {#sec024}
-------------------

There was no significant interaction between condition and parent status for doctor expectations, *F*(1, 264) = .20, *p* = .654, comfort, *F*(1, 264) = .19, *p* = .666, confidence, *F*(1, 264) = 1.29, *p* = .257, learning intentions, *F*(1, 264) = 1.42, *p* = .234, or consonant health behavior intentions, *F*(1, 264) = 1.29, *p* = .257. This suggests that the effects of condition did not vary by participants' experience with parenting and thus, this factor was not included in subsequent analyses.

Condition effects {#sec025}
-----------------

There was a significant effect of condition on doctor's expectations such that men in the father-friendly condition believed that doctors would hold fathers to higher expectations (*M* = 5.92, *SD* = 0.99) than the control condition (*M* = 4.95, *SD* = 1.41), *t*(266) = 6.51, *p* \< .001, *d* = 0.80, 95% Confidence Interval (CI) = \[0.55, 1.04\]. Similarly, men reported they would feel more comfortable in the father-friendly office condition (*M* = 5.87, *SD* = 0.98) than in the control condition (*M* = 5.26, *SD* = 1.18), *t*(266) = 4.65, *p* \< .001, *d* = 0.56, 95% CI = \[0.32, 0.81\]. There were no direct effects of condition on parenting confidence, learning intentions, or consonant health behaviors, *t*s \< 1.14, *p*s \> .255.

Mediation analyses {#sec026}
------------------

We tested whether doctor expectations mediated the effect of condition (1 = *father-friendly*; -1 = *control*) on comfort, confidence, and intentions (see [Fig 1](#pone.0216454.g001){ref-type="fig"}). We first examined the indirect effect of condition on comfort through doctor expectations. The indirect effect was significant, *B* = 0.32, *SE* = 0.05, 95% CI = \[0.23, 0.43\], suggesting men in the father-friendly condition believed doctors would have higher expectations of fathers, which predicted greater comfort in that medical office. Similarly, the indirect effect of condition on confidence, *B* = 0.12, *SE* = 0.03, 95% CI = \[0.06, 0.19\] was significant through doctor expectations. Lastly, the indirect effect was significant on learning intentions, *B* = 0.18, *SE* = 0.03, 95% CI = \[0.13, 0.26\], and consonant behavioral intentions, *B* = 0.14, *SE* = 0.03, 95% CI = \[0.09, 0.21\]. Men in the father-friendly condition reported greater perceived doctor expectations, which predicted greater confidence in their abilities to be good fathers, greater intentions to learn more about pregnancy and children in anticipation of a child, and greater intentions to encourage their partner through consonant healthy behaviors. All results reported did not change if we excluded gay or bisexual participants.

![The indirect effect of condition on each outcome through doctor expectations in Study 1.\
*Note*. We tested each mediation outcome separately, but we present the results together for ease of interpretation.](pone.0216454.g001){#pone.0216454.g001}

The results of Study 1 suggest that men were responsive to environmental cues that raised expectations of fathers' involvement. Men also reported having a higher level of comfort than the control condition. The mediation models suggest that men would respond positively to these higher expectations, as those in the father-friendly condition reported that they would feel more comfortable, confident, and would engage in greater learning and consonant health behaviors. Although we took care to ensure that the online experience was as realistic as possible for participants (i.e., watching a video rather than viewing static images, and including manipulation check questions), it is more engaging to be immersed in these environments firsthand. Therefore, Study 2 sought to replicate and expand Study 1 by creating a physical medical office space that participants could experience themselves.

Study 2 {#sec027}
=======

Method {#sec028}
------

### Participants {#sec029}

We recruited a convenience sample of 250 male participants from the psychology subject pool at Rutgers University to participate in a study on medical environments. We excluded participants who failed both manipulation check questions (*n* = 22; see below), leaving a final sample size of 228 men. A sensitivity power analysis suggests that this sample size provided 80% power to detect effects with a minimum effect size of *d* = 0.37. The average age was 19.31 (*SD* = 2.94) and the sample was 48% Asian, 27% White, 11% multiracial, 7% Latino, 3% Black, 2% Middle Eastern, and 2% selected other. Only 2 participants (1% of sample) had children, 96% wanted or maybe wanted to have children in the future, and 91% were heterosexual.

Procedure and measures {#sec030}
----------------------

The study was held in a research environment on a university campus that mirrors a doctor's office setting with a waiting room and patient clinical space. Importantly, it was the same environment from the videos in Study 1. Participants were brought into a small lobby, which was set up to be either father-friendly (*n* = 120) or the treatment-as-usual control (*n* = 108). As in Study 1, the father-friendly condition included objects such as pictures of both men with children and women with children, as well as magazines geared towards men, and an informational brochure for fathers. The control condition did not include pictures of men, and included only magazines geared towards women, and an informational brochure for mothers. Participants were shown around the space and were instructed to imagine themselves waiting for an appointment at the office of an obstetrician-gynecologist. This was defined as a doctor that specializes in reproductive health, especially during pregnancies and birth. After three minutes, participants remained in the environment and completed two manipulation check questions ("What is one magazine that you saw in the office waiting room?" and "What color is the pamphlet on the table?"). In this study, they did not have the opportunity to correct their answers. Lastly, participants competed the same measures of doctor expectations (α = .97), comfort (α = .91), parenting confidence (α = .83), learning intentions (α = .87), and consonant behaviors (α = .66) from Study 1.

Results {#sec031}
=======

Preliminary analyses testing for differences by parenting status were not conducted because there were only 2 participants who already had children. We conducted independent *t*-tests to examine the effect of condition on each variable. There was an effect of condition on doctor's expectations such that men in the father-friendly condition reported higher doctor expectations of fathers (*M* = 6.13, *SD* = 0.72) compared to control (*M* = 4.46, *SD* = 1.66), *t*(226) = 10.02, *p* \< .001, *d* = 1.33, 95% CI = \[1.04, 1.62\]. Similarly, men in the father-friendly waiting room reported they would feel more comfortable (*M* = 6.10, *SD* = 0.74) in that space than men in the control condition (*M* = 5.14, *SD* = 1.17), *t*(226) = 7.50, *p* \< .001, *d* = 0.99, 95% CI = \[0.72, 1.27\]. There was also an effect on learning intentions. Men in the father-friendly condition reported higher learning intentions (*M* = 6.41, *SD* = 0.56) than men in the control condition (*M* = 6.16, *SD* = 0.82), *t*(226) = 2.69, *p* = .008, *d* = 0.36, 95% CI = \[0.09, 0.62\]. There were no effects of condition on parenting confidence or consonant health behaviors, *t*s \< 1.23, *p*s \> .220.

Mediation analyses {#sec032}
------------------

Similar to Study 1, we tested whether doctor expectations mediated the effect of condition (1 = *father-friendly*; -1 = *control*) on comfort, parenting confidence, learning intentions and consonant behavioral intentions (see [Fig 2](#pone.0216454.g002){ref-type="fig"}). Using the PROCESS macro for SPSS, we examined the bootstrapped estimate of 10,000 resamples of the indirect effect of condition on each outcome through doctor expectations \[[@pone.0216454.ref030]\]. We first examined the indirect effect of condition on comfort. The indirect effect was significant, *B* = 0.44, *SE* = 0.05, 95% CI = \[0.34, 0.55\], suggesting that in the father-friendly condition men believed doctors would have higher expectations of fathers, which predicted greater comfort in that medical office. Similarly, the indirect effects of condition on confidence, *B* = 0.11, *SE* = 0.04, 95% CI = \[0.04, 0.20\], and learning intentions, *B* = 0.10, *SE* = 0.03, 95% CI = \[0.05, 0.17\], were significant through doctor expectations. However, the indirect effect of condition on consonant behavioral intentions was not significant, *B* = -0.002, *SE* = 0.03, 95% CI = \[-0.06, 0.05\]. All results reported here did not change if we excluded gay or bisexual participants and those who did not or were not sure they wanted to have children in the future.

![The indirect effect of condition on each outcome through doctor expectations in Study 2.\
*Note*. We tested each mediation outcome separately, but we present the results together for ease of interpretation.](pone.0216454.g002){#pone.0216454.g002}

Study 2 replicated and extended Study 1 by adding more ecological validity. Study 2 also tested the same hypotheses among a different sample of participants. The college student sample was younger than the online sample and included significantly fewer participants who already had experience in prenatal settings. The results provide converging evidence that father-friendly environments are believed to be more comfortable for men and shift their perceptions of doctors' expectations of father's involvement. Moreover, expectations appear to explain why father-friendly environments comfort and have the potential to motivate men to be more involved fathers in the future.

Although Studies 1 and 2 support our main hypotheses in both virtual and real settings, we wanted to test this effect among our population of interest: expectant fathers. Study 3 used the same online paradigm from Study 1 but only included men who were expecting a child at the time of the study. We anticipated replicating the findings of Study 1 given that these men were expected to be especially sensitive to these cues.

Study 3 {#sec033}
=======

Method {#sec034}
------

### Participants {#sec035}

Given the effect sizes of the previous studies (average effect *d* = 0.62), we aimed to recruit at least 100 expectant men for a study on "Medical Spaces." Men were recruited using an online panel service. The original sample included 141 men, but we excluded 30 men for non-sense responses to open-ended questions, which signaled that they were not completing the survey honestly. This left a final sample of 111 men. A sensitivity power analysis suggests that this sample size provided 80% power to detect effects with a minimum effect size of *d* = 0.54. The average age was 31.55 (*SD* = 8.20), the sample was 78% white, 8% Asian, 5% Black, 4.5% Latino, and 4.5% Multiracial, 96% heterosexual, and 27% did not already have any children.

Procedure and measures {#sec036}
----------------------

Study 3 used the same procedure as Study 1, and participants completed the study online. Participants viewed the same videos (*n* = 61 father-friendly; *n* = 50 treatment-as-usual) and completed the same manipulation check question. Those who missed the manipulation check question the first time (*n* = 17) were able to re-watch the video and answer again. All participants answered the question correctly on the second try. Participants next completed the same measures of doctor-expectations (α = .97), comfort (α = .95), confidence (α = .91), learning intentions (α = .91), and consonant health behavioral intentions (α = .76) from Study 2. Additionally, participants in this study reported whether they had accompanied the mother of their child to an OB/GYN appointment. Those who had (*N* = 105, 95% of sample) completed five items reporting how comfortable they felt in that situation (e.g., "I felt comfortable going to this office with my partner;" α = .92). Participants also indicated whether the décor at the office they visited included any of six objects. The responses to three key items (magazines aimed at men, pictures of men alone or with babies, and information for fathers about parenting, pregnancy, childbirth, etc.) were summed for each participant, creating a possible range of 0--3 where 3 indicates the most father-friendly environment. Lastly, participants responded to six items indicating how friendly the staff was to them at the appointment (e.g., "How much did you feel included in the conversation with the medical staff at this office?"; α = .80). Participants reported high levels of comfort during the OB/GYN visit, *M* = 6.14, *SD* = 0.88. Lastly, participants were debriefed and compensated.

Results {#sec037}
=======

Preliminary analyses testing for differences by parenting status were not conducted because all participants were currently expecting a child and therefore shared the same parenting status. We conducted independent *t*-tests to examine the effect of condition on each variable. Expectant fathers who viewed the father-friendly medical office reported higher doctor expectations (*M* = 6.06, *SD* = 0.86) compared to control (*M* = 5.03, *SD* = 1.68), *t*(109) = 4.15, *p* \< .001, *d* = 0.79, 95% CI = \[0.40, 1.18\]. Men in the father-friendly condition also reported they would feel more comfortable (*M* = 6.03, *SD* = 0.87) in that space than men in the control condition (*M* = 5.33, *SD* = 1.53), *t*(109) = 3.03, *p* = .003, *d* = 0.58, 95% CI = \[0.20, 0.96\]. There were no effects of condition on parenting confidence, learning intentions, or consonant health behaviors, *t*s \< 0.42, *p*s \> .679.

Mediation analyses {#sec038}
------------------

As in the previous studies, we tested whether doctor expectations mediated the association between condition (1 = *father-friendly*; -1 = *control*) and each outcome (see [Fig 3](#pone.0216454.g003){ref-type="fig"}). The indirect effect of condition on comfort through doctor expectations was significant, *B* = 0.83, *SE* = 0.22, 95% CI = \[0.44, 1.29\], suggesting in the father-friendly condition men believed doctors would have higher expectations of fathers, which predicted greater comfort in that medical office. The indirect effects of condition on confidence, *B* = 0.20, *SE* = 0.07, 95% CI = \[0.08, 0.39\], learning intentions, *B* = 0.31, *SE* = 0.10, 95% CI = \[0.15, 0.57\], and consonant behavioral intentions, *B* = 0.23, *SE* = 0.09, 95% CI = \[0.08, 0.44\] were significant. Men in the father-friendly condition reported greater doctor expectations, which predicted greater confidence, learning intentions and consonant health behavior intentions. All results reported did not change if we excluded gay or bisexual participants.

![The indirect effect of condition on each outcome through doctor expectations in Study 3.\
*Note*. We tested each mediation outcome separately, but we present the results together for ease of interpretation.](pone.0216454.g003){#pone.0216454.g003}

Discussion {#sec039}
==========

The present studies tested an affordable and scalable intervention to increase men's comfort and perceived expectations of involvement in prenatal care settings. Using both online and in-person methodologies, the findings of three studies suggest that including environmental cues that signal inclusion to men can alter the expectations that men believe doctors have of their involvement. In turn, this new norm is then associated with greater comfort in the doctor's office, more confidence in their ability to be a good parent, and greater reported intentions to learn about pregnancy and engage in healthy behaviors along with their partner. Study 2 demonstrated this effect in an immersive environment, and Study 3 provided a final replication among a sample of the population of interest: expectant fathers. Overall, including environmental cues like men's magazines and pictures of fathers in the décor led participants to think that doctors in that office would expect men to be more involved in the prenatal period. Participants responded to this altered social norm by reporting greater intentions to be involved.

Across the studies, there were no direct effects of condition on parenting confidence, learning intentions or consonant health behaviors. This suggests that viewing a father-friendly medical space did not directly influence men's behavioral intentions or confidence. This may be expected, given that the cues included in the office were not promoting specific behaviors. Rather, the space signaled to men what doctors may expect of them, which then predicted greater confidence and behavioral intentions. These findings are consistent with past work, which suggests that environmental cues can increase the ambient belonging of group members traditionally excluded from those spaces \[[@pone.0216454.ref020]\]. However, the present studies extend existing work by examining a novel mediator of this association. The present studies found support that environmental cues influence behavioral intentions, confidence, and comfort through increased perceived doctors' expectations, while the existing literature has largely focused on sense of belonging and identification as mediators \[[@pone.0216454.ref020],[@pone.0216454.ref031]\]. These findings suggest that the environmental cues helped men deduce what role is expected of them in that setting, leading to greater feelings of inclusion and motivation to be involved.

The findings were consistent across the three studies with two minor exceptions. In Study 2, there was no significant mediation effect for consonant health behaviors, and there was a significant direct effect on learning intentions. The sample and methodology differed in this study because the participants were undergraduate students and they visited the office in person rather than viewing a video online. These variations may account for slightly different results. However, given the replication of the results for the remaining variables across three studies, we urge caution in interpreting these differences.

These findings are consistent with social psychological theory and research suggesting that environmental cues can signal inclusion based on social identities \[[@pone.0216454.ref019]--[@pone.0216454.ref020]\]. Given that fathers have reported a desire to clarify their role in prenatal care and receive more educational materials \[[@pone.0216454.ref022]\], the present studies present a feasible intervention to help fathers feel that they are included and expected to participate in prenatal care. Altering the perceived expectations helps create a new social norm wherein fathers are involved in prenatal care and that can motivate fathers to behave in line with these expectations. Involvement including engaging in supportive health behaviors, such as abstaining from alcohol and tobacco use is especially important as fathers' health behaviors can strongly influence women's abstinence during pregnancy \[[@pone.0216454.ref032]--[@pone.0216454.ref033]\]. Thus, the present results have benefits for both fathers and mothers.

Implications and applications {#sec040}
-----------------------------

The findings suggest that OB/GYN health care environments may be easily improved by including cues that signal men are welcome and invited. Though situational cues do not necessarily mean that men will be actively included by the doctors in the visit, and the desire for men's inclusion and participation also varies by woman \[[@pone.0216454.ref027]\], the results of the present studies suggest the cues may encourage men to attend prenatal visits. Currently, many men report that their role during the pregnancy is unclear \[[@pone.0216454.ref022]\]. The existing medical model infrequently includes information aimed towards men during prenatal visits. For example, a recent systematic review found only 19 perinatal parent education programs that involved men \[[@pone.0216454.ref034]\]. The lack of education and content aimed towards men may leave many fathers with unanswered questions and feeling excluded from the process \[[@pone.0216454.ref027]\]. This is ultimately a disservice to both parents and the child, as work suggests involving parents in the prenatal period engenders many positive benefits \[[@pone.0216454.ref034]\]. Moreover, men who become involved during the pregnancy are more likely to continue to be involved later in the child's life, bringing forth continued benefits \[[@pone.0216454.ref004]\]. Thus, the present results provide an easy and affordable intervention that may bring about important and long-lasting changes.

Limitations and future directions {#sec041}
---------------------------------

The studies are limited in that behavioral intentions were measured rather than actual behaviors. Though evidence supports that behavioral intentions are reliably related to behavior \[[@pone.0216454.ref035]\], future work should examine actual behavioral outcomes to better gauge the possible impact of such an intervention. Moreover, given that the primary population of interest was men, the present studies did not include women. However, future studies may also explore women's perceptions of prenatal care offices that include fathering cues. Past work suggests majority group members may feel excluded or believe it is unfair when environments are changed to include minority group members \[[@pone.0216454.ref036]\]. However, given that both spaces included cues to welcome mothers, we do not expect women to feel excluded. Yet, women may vary in the extent to which they want their partner to be involved in prenatal care, an individual difference that may moderate women's responses to a father-friendly office. Lastly, the present studies included the same father-friendly cues. However, future studies may examine the effects of more direct cues such as specific content guided towards men. It is possible that a more direct message aimed towards men may engender similar increased behavior intentions, but possibly through a different mechanism. Men in those settings may feel more efficacious or knowledgeable, which could influence their intentions to be involved.

Conclusions {#sec042}
-----------

The present studies demonstrated that including environmental cues that feature men in prenatal care settings may influence men's beliefs about doctors' expectations. In father-friendly settings, men believed that doctors would expect them to be more involved during the pregnancy, and in turn reported greater comfort, confidence, and intentions to learn about pregnancy and engage in healthy prenatal behaviors. Given the persistent benefits of early father involvement, and the current lack of clear roles communicated to men in the prenatal period, the results highlight an important and feasible way to increase men's prenatal involvement.
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